In order to understand material properties in a better way, it is always desirable to come up with new variables that might be related to the film properties. The B-parameter is such a variable, which relates to the quality of a-SiC:H films both in terms of electronic and optical properties. B (scaling factor) is essentially the slope of the straight-line part of the (aE) -E (Tauc plot).
Introduction
Since the first results on a-Si:H thin films prepared by hot-wire chemical vapour deposition (HWCVD), there have been various claims regarding the advantages of the HWCVD technique vis-a-vis the conventional RF glow discharge method. Issues such as hydrogen content, short-and medium-range order, Urbach energy, mobility edges and more importantly the stability of the films deposited by HWCVD are being critically analysed and the various claims are being hotly debated w1-5x.
One parameter, which is closely related to the above issues, is the B-parameter, which appears in the Tauc formula used to determine the bandgap of the material. It has been shown that this parameter is correlated to the structural and compositional disorder through DE, the conduction band tail width. The Mott formula, i.e. BAN(E) ynDE, where n is the refractive index, N(E) 2 is the density of states at the band edge and DE is the mobility edge width, indicates the different factors that determine the value of B w6x.
There have been many studies on the optical properties of a-Si:H and a-SiC:H prepared by the conventional glow-discharge method w7-10x. Over the last decade the HWCVD method has been employed to deposit these thin films by various groups w1-5,11x. We have been successful in depositing good-quality a-SiC:H films that show room-temperature photoluminescence w12x. We have also been able to fabricate thin light-emitting devices out of this material. In order to understand the material properties better, we have studied the variation of the B-parameter in these films. In this paper we attempt to correlate variations in the B-parameter to the structural parameters determined from Raman spectroscopy and optical parameters determined from UV-Vis spectrophotometry data.
Experimental details
The a-SiC:H films were deposited using SiH qC H 4 2 2 gas mixtures in a HWCVD reactor that employs a tungsten filament. The details of the hot-wire apparatus are given in an earlier publication w11x; however, for the sake of completeness the deposition parameters are given in Table 1 . For the present work, samples were prepared by varying the C H gas flow so that a-SiC:H HWCVD and PECVD a-SiC:H films deposited at T s1700 8C and F T s250 8C. SiC:H films deposited at T s1700 8C and T s250 8C.
F s films were obtained with band gap varying from 1.75 eV for C H at 0 sccm to 3.4 eV for C H at 10 sccm.
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The SiH flow was kept constant at 2 sccm. The bandgap 4 of films deposited on Corning 7059 glass was determined from the optical transmission spectra. In addition, Raman scattering measurements were performed on some typical samples to determine the structural order w11x. to E s3.0 eV and tends to saturate beyond this value.
Results and discussion

Tauc
Also shown in the figure are data points obtained for the glow discharge material w8,9x. We attempt to interpret these results on the basis of some earlier observations on glow discharge a-SiC:H material w13-17x, which indicate an increase in the width of conduction band mobility edges as the carbon content in the film increases. What is interesting in the present case is that (E yE ) saturates at a much lower value of ;0.3 04 Tauc eV compared to that for the glow discharge material w9x. Whether this is related to a different film growth mechanism in the HWCVD or the C H precursor cannot 2 2 be conjectured on the basis of the present data. decreases with increasing carbon content in the film. at T s250 8C and T s1700 8C. There have been many attempts to attribute the Bparameter to different aspects of the network in a-Si:H. Such attempts are mainly through correlation of the Bparameter with the width of the conduction band mobility edge w16x. This is in turn related to deviations in network bonding w18x. There has been yet another attempt to correlate the B-parameter to the difference between E and E (bandgap energy calculated from 04 Tauc the Tauc plot) We show such a correlation in Fig. 4 , which reflects variation of the B-parameter as a function of (E yE ). It is evident that B decreases with 04 Tauc increasing (E yE ). In the case of GD-deposited In the present work we make a further attempt to correlate B to the structural aspect of bond angle deviation. The information about bond angle deviation Gs15q6Du w19x can be determined from the width b of the TO peak in the Raman spectrum, denoted as u TO w18,20x. However, in the present work, we make only qualitative observations as shown in Fig. 5 , where we have depicted the Raman spectra of a Si:H (curve A) and a-SiC:H (curve B) thin films deposited by the HWCVD method. u for a-SiC:H is significantly larger TO compared to that for a-SiH, indicating an increase in the bond angle deviation. Thus, at least qualitatively, it can be said that carbon incorporation in a-Si:H leads to an increase in structural disorder in terms of bond angle, which has been observed earlier w20x. This, in turn, could be correlated with measured (E yE ) and the 04 Tauc B-parameter.
Conclusion
We have reported the results of the first attempts to analyse the optical characteristics of HWCVD a-SiC:H thin films prepared using a SiH qC H gas mixture. Qualitatively, the results indicate that the HWCVD a-SiC:H material behaves in a way similar to glow discharge material, with some indications of better structural order in the large-bandgap films. This is suggested by the lower (E yE ) and higher B-factor for these 04 Tauc films. Further detailed work is needed to reach a quantitative conclusion on correlating the B-parameter to structural disorder in the material.
